Obesity upregulates genes involved in oxidative phosphorylation in livers of diabetic patients.
Obesity is a major cause of insulin resistance and contributes to the development of type 2 diabetes. The altered expression of genes involved in mitochondrial oxidative phosphorylation (OXPHOS) has been regarded as a key change in insulin-sensitive organs of patients with type 2 diabetes. This study explores possible molecular signatures of obesity and examines the clinical significance of OXPHOS gene expression in the livers of patients with type 2 diabetes. We analyzed gene expression in the livers of 21 patients with type 2 diabetes (10 obese and 11 nonobese patients; age, 53.0 +/- 2.1 years; BMI, 24.4 +/- 0.9 kg/m(2); fasting plasma glucose, 143.0 +/- 10.6 mg/dl) using a DNA chip. We screened 535 human pathways and extracted those metabolic pathways significantly altered by obesity. Genes involved in the OXPHOS pathway, together with glucose and lipid metabolism pathways, were coordinately upregulated in the liver in association with obesity. The mean centroid of OXPHOS gene expression was significantly correlated with insulin resistance indices and the hepatic expression of genes involved in gluconeogenesis, reactive oxygen species (ROS) generation, and transcriptional factors and nuclear co-activators associated with energy homeostasis. In conclusion, obesity may affect the pathophysiology of type 2 diabetes by upregulating genes involved in OXPHOS in association with insulin resistance markers and the expression of genes involved in hepatic gluconeogenesis and ROS generation.